9^ /Ml ^T'c 



(19) 



J 



(12) 



(43) Date of publication: 

VTSyba.l 998]Bulletin 1998/12 



(21) Application number: 97115920.7 

(22) Date of filing: 12.09.1997 



Europdisches Patentamt 
European Patent Office 

Office europ^en des brevets (11) EP 0 830 046 A2 

EUROPEAN PATENT APPLICATION 

(51) intCl.^: H04Q7/38 



(84) Designated Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MO 
NL PT SE 

(30) Priority: 13.09.1996 J P 243025/96 

(71) Applicant: NEC CORPORATION 
Tokyo (JP) 



pPCT AVAILABLE COPY 



(72) Inventor: 

Takemura, Narihira, 

NEC IC Microcomp. Syst. Ltd. 

Kawasakl-shi, Kanagawa (JP) 

(74) Representative: Betten & Resch 
Reichenbachstrasse 19 
80469 Munchen (DE) 



(54) Transmission restriction for a mobile station 

(57) A communication restriction command code for 
a mobile station is added to a base station identification 
code transmitted from the base station. When the 
mobile station is positioned within an area desired to 
suppress electromagnetic wave noise, the base station 
identification code including the communication restric- 



tion command code is received to interrupt transmission 
or reduce transmission power to be smaller than normal 
transmission power to perform communication control 
for restricting transmission of the mobile station. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

The present invention relates generally to a Cellular 
type mobile corrimunication system. More specifically, 
the present invention relates to a communication control 
method in a base station and a mobile station of Cellular io 
type mobile communication system suitable for an area 
desired to suppress electromagnetic wave noise, such^ 
as area of medical institution using medical electronic , 
equipment. 

15 

Description of the Related Art 

Conventionally, in the Cellular type mobile commu- 
nication system of the type, to which the present inven- 
tion concerns, areas, in which suppression of 20 
electromagnetic wave noise is desired, are preliminarily 
notified to users of mobile stations, such as portable tel- 
ephone or cellular phone, by document or the like, and 
use of the mobile station is restricted in such area. 
Thus, conventionally, restricting transmission in the area 25 
desired to restrict electromagnetic wave noise is done 
relying on own judgment of the user of the mobile sta- 
tion. 

However, in the system controlling communication 
relying on own judgment of the user of the mobile sta- 30 
tion, restriction effect cannot be satisfactorily achieved 
in the area where suppression of electromagnetic wave 
noise is desired, including medical institution using 
medical electronic equipment easily influenced by the 
electromagnetic wave noise. 35 

SUMMARY OF THE INVENTION 



mission. 

On the other hand, transmission of the mobile sta- 
tion is controlled so that the mobile station receiving the 
base station identification code including the communi- 
cation restriction command code interrupts transmis- 
sion, or, makes transmission power to be smaller than 
that of normal transmission power. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully 
from the detailed description given herebelow and from 
the accompanying drawings of the preferred embodi- 
ment of the present invention, which, however, should 
not be taken to be limitative to the invention, but are for 
explanation and understanding only. 

In the drawings: 

Rg. 1 is a flowchart for explaining operation on a 
mobile station side when transmission of a mobile 
station is interrupted by a communication restriction 
command code with an identification code of the 
base station; 

Fig. 2 is an illustration showing cell regions covered 
by respective base stations of the Cellular type 
mobile communication system: 
Fig. 3 is an explanatory illustration of the case 
where the mobile station moves between different 
cell regions: and 

Rg. 4 is a flowchart for explaining operation of the 
mobile station side in the case where a communica- 
tion power of the mobile station is made smaller 
than normal transmission power in response to the 
communication restriction command code with the 
identrfication code of the base station. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 



It is therefore an object of the present invention to 
provide a Cellular type mobile communication system 40 
which can certainly control use of a mobile station in an 
area where suppression of electromagnetic wave noise 
is desired. 

The present invention is directed to a Cellular type 
mobile communication system. According to the 45 
present invention, a communication restriction com- 
mand code for restricting a communication of a mobile 
station is added to a base station identrfication code 
transmitted from a base station covering an area where 
suppression of an electromagnetic wave noise is so 
desired. Transmission of the mobile station is restricted 
by receiving the communication restriction command 
code added to the base station identrfication code when 
the mobile station is located within the area desired to 
suppress electromagnetic wave noise. 55 

In this case, the communication restriction com- 
mand code may be an identification code indicative 
whether the mobile station is enabled or disabled trans- 



The present invention wilt be discussed hereinafter 
in detail in terms of the preferred embodiment of the 
present invention with reference to the accompanying 
drawings. In the following description, numerous spe- 
cific details are set forth in order to provide a thorough 
understanding of the present invention. It will be obvi- 
ous, however, to those skilled in the art that the present 
invention may be practiced without these specific 
details. In other instance, well-known structures are not 
shown in detail in order to avoid unnecessary obscure 
the present invention. 

Rg. 1 is a flowchart for explaining operation of com- 
munication control in the case that transmission on a 
mobile station side is interrupted within an area where 
suppression of electromagnetic wave noise is desired, 
in a Cellular type mobile communication system includ- 
ing a base station L covering an area desired to sup- 
press electromagnetic wave noise. 

Fig. 2 shows cell regions covered by respective 
base station in a Cellular system, including the base 
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station L covering the area desired to suppress electro- 
magnetic wave noise. Respective alphabetic characters 
A to W represent respective base stations (base station 
A. base station B. base station C, base station D. base 
station E. base station F. base station G. base station H. 5 
base station I. base station J, base station K. base sta- 
tion L. base station M. base station N. base station O. 
base station P. base station Q. base station R, base sta- 
tion S. base station X base station U. base station V and 
base station W). and circles surrounding respective w 
alphabetic characters show support area (cell regions) 
of respective base stations. Discussion will be given 
hereinafter with respect to the case where the cell 
region covered by the base station L shown in Fig. 2 is 
an electromagnetic wave noise restricting area. 15 

At first, in order to give a notice to the mobile sta- 
tions located in the cell region of the base station L that 
the celt region is a region where transmission should be 
interrupted, a transmission disabling command code is 
added to the base station identif ication code of the base 20 
station L and other base stations (base stations A. B. C, 
D. E. F. G. H. I. J. K. U M. N. O. P. Q. R. S. T U. V. W) 
are given only normal base station identification code or 
by adding control command code enabling transmission 
and reception. Hereinafter, the base station identifica- 25 
tion code including the transmission control command 
code will be referred to as base station ID. 

As shown in Fig. 1, the mobile station retrieves all 
frequencies (carriers) before initiation of transmission 
and receives all base station IDs which can be identified 30 
(step 11). 

Then, check is performed whether any base station 
ID including the transmission disabling command code 
is included in the received base station IDs (step 12). 

If no base station ID including the transmission dis- 35 
abling command code is present as a result of checking, 
judgment is made that the current position of the mobile 
station has not restriction of transmission. Then, the 
mobile station is enabled transmission and thus placed 
for normal mode operation (step 13). 

On the other hand, as a result of checking at step 
1 2. if at least one base station ID including the transmis- 
sion disabling command code is present, judgment is 
made that the current position of the mobile station has 
restriction of transmission. Then, the mobile station Is 45 
disabled transmission to perform only receiving opera- 
tion (step 14). If the mobile station is operated for trans- 
mission in this condition, the foregoing process is 
repeated with returning to step 1 1 to make judgment 
again for enabling and disabling transmission. Since so 
disabling of transmission is maintained until the mobile 
station moves out of the area having restriction of trans- 
mission, transmission may not be enabled despite of 
operation for transmission as long as the mobile station 
is remained within the area having restriction of trans- ss 
mission. 

It should be noted that the transmission control flow 
as shown in Fig. 1 is executed every time before the 



mobile station selects the destined base station and ini- 
tiates transmission or before initiation of transmission 
upon hand over for selection of the base station to be 
switched by the mobile station. 

Fig. 3 shows a particular nrianner of transmission 
control in the case where the mobile station moves from 
the area covered by the base station M to the area cov- 
ered by the base station K across the area covered by 
the base station L. Hereinafter, transmission control 
operations at respective points will be discussed. Here, 
it is assumed that the transmission disabling command 
code is added for the base station ID of the base station 
L, and the circles surrounding respective base stations 
represent support areas (cell regions) of respective 
base station, and thus defines the range where the 
mobile station may identify the base station ID. 

The mobile station located at a point PI is not cov- 
ered by the areas of the base station L. Therefore, the 
base station IDs which can be received at the point P1 
do no include the base station ID of the base station L. 
Thus, by establishing a radio link with the base station 
M. normal transmission and reception is enabled. 

When the mobile station is moved from the point 1 
to the point 2. since the received field intensity from the 
base station M is weaken, the based station to be 
switched is designated by the currently communicating 
base station to initiate hand-over or the mobile station 
selects the base station to be switched to initiate hand- 
over. 

In the shown enrtbodiment. discussion will be given 
for the case where the mobile station selects the base 
station to be switched and initiates hand-over. 

At a timing where the mobile station starts retrieval 
of the base stations (according to the flowchart of Fig. 1 ) 
for hand-over, the mobile station receives respective 
base station IDs including that of the base station L The 
mobile station is controlled to disable transmission and 
enable only reception, in responsive to the base station 
ID having the transmission disabling command code 
from the base station L. At this time, it is desirable that 
the mobile station performs display for notifying that it is 
placed within the area having restriction of transmission 
and thus transmission is disabled. 

On the other hand, at the occurrence of hand-over 
according to designation by the base station, since the 
restriction of transmission and so forth is managed by 
the network. Therefore, the base station having restric- 
tion of transmission (disabling of transmission in the 
shown embodiment) will never be designated as the 
base station to be switched. If switching of the base sta- 
tion is performed according to designation, the mobile 
station is not required to execute the transmission con- 
trol flow of Fig. 1 . again. 

It should be noted that while the mobile station 
moves from the point P2 to a point P4 across a point P3, 
the base station ID (including the transmission disabling 
command code) of the base station L can be received. 
Therefore, according to the transmission control flow of 
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Fig. 1 . disabling of transmission is maintained to per- 
form only receiving operation. 

Then, when the mobile station reaches the station 
P5. the mobile station is placed out of the reception area 
of the base station ID including the transmission disa- 
bling command code. Thus, normal transmission and 
reception is enabled. Namely, at the point P5, a radio 
link with the base station K is established. 

On the other hand, the mobile station on communi- 
cation enters into the cell region of the base station hav- 
ing the base station ID including the transmission 
disabling command code. When the transmission disa- 
bling command code is received, interruption of com- 
munication becomes necessary. At this time, the fact 
that the mobile station enters into the transmission dis- 
abling area, is displayed on a liquid crystal display 
(LCD) or so forth for notifying to the user. In the alterna- 
tive, audible sound is generated through a speaker to 
break communication. 

It should be noted that the mobile station located 
within the ceil region of the base station having the base 
station ID including the transmission disabling com- 
mand code cannot perform response (transmission) 
even upon arrival of the call. Therefore, the fact that the 
mobile station is in the transmission disabling area and 
thus the call cannot be responded, is displaced on the 
liquid crystal display (LCD) or so forth on the mobile sta- 
tion side, or an audible sound notifying the fact is gener- 
ated through the speaker or so forth. 

Next, discussion will be given for the case where 
the mobile station is controlled to disable transmission 
within the cell region of the base station L of Fig. 2, to 
restrict transmission outputs of the mobile station within 
the cell regions of the base station H. the base station K, 
the base station M. the base station P and the base sta- 
tion Q is restricted up to a given output. 

At first, in order to notify to the mobile station 
located within the cell region of the base station L that 
the cell region is to disable transmission, the transmis- 
sion disabling commarxJ core is added to the base sta- 
tion ID of the base station L. Next, in order to notify that 
the cell regions are required to restrict the transmission 
output down to the given output level, the mobile sta- 
tions located within the cell regions of the base station 
G. the base station H. the base station K. the base sta- 
tion M, the base station P and the base station Q, trans- 
mission output restriction command code is added to 
the base station IDs of the base stations (G. H. K, M. P 
and Q). 

On the other hand, a transmission output restriction 
value is included in the transmission output restriction 
command code in a form identified by the mobile sta- 
tions. In the alternative, the fixed transmission output 
restriction value is standardized per communication 
system. 

It should be noted that for other base stations (base 
stations A. B, C. D. E. F. I, J. N. O. R, S. T, U. V and W). 
normal base station ID or base station ID including the 



transmission enabling control command code may be 
set. 

Concerning transmission, the mobile station oper- 
ates according to the transmission control flow shown in 
5 Fig. 4. The detail of the operation will be discussed 
hereinafter. 

As shown in Fig. 1 . the mobile station retrieves all 
frequencies (carriers) before initiation of transmission 
and receives all base station IDs which can be identified 

10 (step 41). 

Then, check is performed whether any base station 
ID including the transmission disabling command code 
is included in the received base station IDs (step 42). 
As a result of checking at step 42. if at least one 

75 base station ID including the transmission disabling 
commarxj code is present, judgment is made that the 
current position of the mobile station has restriction of 
transmission. Then, the mobile station is disabled trans- 
mission to perform only receiving operation (step 45). If 

20 the mobile station is operated for transmission in this 
condition, the foregoing process is repeated with return- 
ing to step 1 1 to make judgment again for enabling and 
disabling transmission. Since disabling of transmission 
is maintained until the mobile station moves out of the 

25 area having restriction of transmission, transmission 
may not be enabled despite of operation for transmis- 
sion as long as the mobile station is remained within the 
area having restriction of transmission. 

If no base station ID including the transmission dis- 

30 abling commarxl code is present as a result of checking 
at step 42, judgment is made that the current position of 
the mobile station has not restriction of transmission. 
Then, process is proceeded to the nest step (step 43). 
Then, check is performed whether the base station ID 

35 having the transmission output restricting command is 
present in the received base station IDs (step 43). 

If no base station having the transmission output 
control command is not presented as a result of check- 
ing (step 43), judgment is made that the cell region 

40 where the mobile station is currently positioned, has not 
restriction of transmission. Then, the mobile station is 
enabled transmission to perform normal operation (step 
44). 

On the other hand, as a result of checking process 
45 (Step 43). if at least one base station ID having trans- 
mission output restriction command code is present, the 
cell region where the mobile station is currently posi- 
tioned, judgement is made that the cell region where the 
mobile station is currently located, has restriction of 
50 transmission. Then, normal operation is enabled under 
a condition where transmission is performed according 
to a control command having the lowest transmission 
output among the transmission output restriction com- 
mand codes which can be identified (step 46). 
55 It should be noted that the transmission control flow 
as shown in Fig. 4 is executed every time before the 
mobile station selects the destined base station and ini- 
tiates transmission or before initiation of transmission 
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upon hand over for selection of the base station to be 
switched by the mobile station. 

Next, as an example of the case where the com- 
mand code, such as the transmission disabling com- 
mand code, transmission output restriction command 
code and so forth, is included in the base station ID. and 
assuming that the base station ID is consisted of 10 bits, 
discussion will be given for the cases where some bits is 
not currently used as the base station ID and where all 
bits are used as the base station ID. 

At first, if some bits among 10 bits consisting the 
base station ID are not used, respective command can 
be realized by using a part or all of bits. 

For example, when the upper four bits are not used 
as the bast station ID. and each command is expressed 
by two bits, it may be possible to assign in such a man- 
ner that when the base station ID starts from 10th bit as 
counted from the most significant bit. the command is 
transmission disabling command, and when the base 
station ID starts from 1 1th bit as counted from the most 
significant bit. "the command is transmission power 
restricting command. 

On the other hand, when all bits of the base station 
ID consisted of 10 bits are already used, number of bits 
expressing the base station ID is extended in number of 
bits greater than or equal to the minimum bit number 
required for expressing respective command code. 
Thus respective command code can be included in the 
base station ID. 

It should be noted that, in any of the foregoing 
cases, the mobile station stores the manner of assign- 
ment of respective command code to the base station 
ID so that judgment can be made whether the command 
code is included in the base station ID upon reception of 
the base station ID to perform operation as required by 
the command code. 

As set forth above, by adding the communication 
restriction command code to the base station identifica- 
tion code, the mobile station receiving the base station 
identification code can make judgment whether the cur- 
rent area where the mobile station is located, is the area 
desired to suppress electromagnetic wave noise or not. 
Thus, restriction of transmission of the mobile station in 
the area desired restriction of the electromagnetic valve 
noise can be satisfactorily performed. 

Although the present invention has been illustrated 
and described with respect to exemplary embodiment 
thereof, it should be understood by those skilled in the 
art that the foregoing and various other changes, omis- 
sions and additions may be made therein and thereto, 
without departing from the spirit and scope of the 
present invention. Therefore, the present invention 
should not be understood as limited to the specific 
embodiment set out above but to include all possible 
embodiments which can be embodies within a scope 
enconpassed and equivalents thereof. 



Claims 

1. A Cellular type mobile communication system, in 
which by adding a communication restriction com- 

5 mand code for restricting transmission of a mobile 

station to a base station identification code trans- 
mitted from a base station covering an area where 
suppression of an electromagnetic wave noise is 
desired, transmission of said mobile station is 
10 restricted by receiving said communication restric- 
tion command code added to said base station 
identrtication code when said mobile station is 
located within the area desired to suppress electro- 
magnetic wave noise. 

15 

2. A Cellular type mobile communication system as 
set forth in claim 1 , characterized in that said com- 
munication restriction command code is an identifi- 
cation code indicative whether said mobile station 

20 is enabled or disabled transmission. 

3. A Cellular type mobile communication system as 
set forth in claim 2. characterized in that transmis- 
sion of said mobile station receiving said base sta- 
tion identification code including said 
communication restriction command code is con- 
trolled so that transmission of said mobile station is 
interrupted. 



25 



30 4. A Cellular type mobile communication system as 
set forth in claim 1 or 2. characterized in that trans- 
mission of said mobile station receiving said base 
station identification code including said communi- 
cation restriction command code is controlled so 

35 that said mobile station makes transmission power 
to be smaller than that of normal transmission 
power. 
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Defects in the images include but are not limited to the items checked: 

□ BL^iCK BORDERS 

□ IM^lGE cut off at top, bottom or SIDES 

□ FAILED TEXT OR DRAWING 

□ BLlfRRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTEi) IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GR^lY SCALE DO<tUMENTS 
J^IN ES OR MARKSj ON ORIGINAL DOCUMENT 

□ REFERENCE(S) ok EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
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As rescanning these documents will not correct the image 
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